Fluency with information technology (IT), defined as "an ability [to use information technology] to express [oneself] creatively, to reformulate knowledge and to synthesize new information," (Committee on Information Technology Literacy, 1999, p. ES-1), is an important concern for those who manage workers with jobs that require the use of IT. Training is one mechanism to build fluency, but research about "influential individuals" hints that other mechanisms might also play a role. This article presents an interpretive case study of junior-level knowledge workers at a management consulting firm. To learn to use the IT of their jobs, these workers relied not only on formal training, but also on on-the-job learning through experimentation; reading books, manuals, and online help; and social interaction with their peers. The researcher identified different types of "master users" who were indispensable for this learning to take place. The findings of this study suggest that managers and researchers interested in training users also devote attention to these other mechanisms for learning, especially the "master user" phenomenon.
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Fluency with information technology … entails a process of lifelong learning in which individuals continually apply what they know to adapt to change and acquire more knowledge to be more effective at applying information technology to their work and personal lives. (Committee on Information Technology Literacy, 1999, p. ES1-2) 
FLUENCY IN THE WORKPLACE
With the preponderance of information technology in our society and the growing importance of the Digital Divide (U.S. Department of Commerce, 2000) , fluency with IT, defined as "an ability [to use information technology] to express [oneself] creatively, to reformulate knowledge and to synthesize new information", has become an important concern for our society (Committee on Information Technology Literacy, 1999, p. ES-1). In particular, "[m]any (people) who currently use information technology have only a limited understanding of the tools they use and a (probably correct) belief that they are underutilizing (sic) them" (p. ES-1). Thus, research directed at how people use information technology (IT) in their work and the process by which they learn to use it is valuable for those who manage workers with jobs that require the use of IT. The present research examines the use of IT by knowledge workers at one organization to understand how they become fluent with the information technologies of their work. In particular, the purpose of this research, a qualitative case study, is to determine the mechanisms these workers -management consultants at a global strategic management consulting firm -employ to use fluently the information technologies of their work. These management consultants, recent graduates from elite educational institutions, work in project teams to assist clients, Fortune 500 or Fortune 1000 companies, in determining the strategic direction of their firms.
In comparison with many studies about learning to use IT, this study examines mechanisms for learning that surpass formal, structured training. In particular, this study investigates ongoing learning of the information technologies workers have at their disposal, rather than the formal training devoted to use of a particular system. Additionally, this study uses intensive research methods to understand users in their natural work settings. By using intensive methods, the researcher was able to pursue a line of enquiry that has been disregarded in the literature, namely, the reliance of knowledge workers on mechanisms other than training for learning to use IT, that occur on-the-job, especially social interactions with master users. Fur-thermore, the researcher was able to probe into the "master user" phenomenon at the firm studied to identify categories of master users and to raise additional questions about the phenomenon.
PRIOR RESEARCH
Few studies concerned with an individual's learning to use IT examine the learning that occurs after the initial training and implementation period, that is, the learning that occurs during ongoing use. The literature review below first covers the few studies devoted to learning IT during ongoing use, then briefly covers the studies devoted to first-time use.
Social Support and Training for Ongoing Use of IT
Some research indicates that users rely on a social support mechanism to improve their fluency with IT over time. For example, in their literature review, Orlikowski and her colleagues identified "influential individuals" who tend to be associated with ongoing use of IT: (1) designated support staff -those individuals who react to users' problems and requests and (2) translators, tailors, and local experts or gurus -those individuals who do not hold IT positions but who do provide support for other users (Orlikowski, Yates, Okamura & Fujimoto, 1995, p. 425) . Other researchers have found that individuals rely on others in their community to learn about IT. For example, users who developed a community of practice were more effective at integrating a new IT into their work than users who did not develop a community (George, Iacono & Kling, 1995) . Another study shows that workers used a system to a greater degree when they believed that others in their work environment thought they should be using the system (Lucas & Spitler, 1999) . In these studies, other people were important influences on individuals as they continued to use and build fluency with information technology after initial training and implementation.
Some users also benefit from training during ongoing use. For example, the three-tier IT training strategy used by a firm called SVF Corporation shows how SVF views training (and therefore users' learning) as a process (Huang, 2002) . The process begins at SVF with General Technology Education (Tier 1), then Business Application Training (Tier 2), and finally, Just-in-Time Training (Tier 3). These latter training interventions, often referred to as continuous training and just-in-time (JIT) training, occur some time after the initial training period.
Social Support and Training for Initial Use of IT
Another stream of research acknowledges the influence of certain individuals during the formal training and implementation process. For example, in an experimental study, researchers found that negative comments made by a stranger during an IT training session reduced the trainee's intention to use the software (Galletta, Ahuja, Hartman, Teo & Peace, 1995) . Other researchers showed how interaction between peers in a co-discovery learning mode led to users' developing better (more consistent with designers' objectives) mental models of software (Lim, Ward & Benbasat, 1997) . Orlikowski and her colleagues, in their review of literature, distinguished champions and trainers as individuals who "typically intervene in the initial stages of technology implementation, establishing its importance and motivating its initial use" (Orlikowski et al., 1995, p. 425) . Additionally, Lee used the term "lead users" to specify users who assisted their colleagues during implementation of new personal computers (Lee, 1986) , and Nelson and Cheney (1987) used the term "resident experts" to specify a valuable technique utilized by managers during training to improve their computer abilities in the early 1980s.
Other studies examine the trainers conducting the training courses (Compeau, 2002; Fidishun, 2001) or the ideal format of these training courses (Simon, 2000; Simon, Grover, Teng & Whitcomb, 1996) . Still others ask what the content (focus on procedures or mental models) of these formal training courses should be (Santhanam & Sein, 1994) and what skills should be taught (Gattiker, 1992) . Other studies are concerned with diagnosing and treating the attitudes and behaviors of the computer users, that is, the trainees. (See, for example, Agarwal & Prasad, 1998; Compeau & Higgins, 1995; Guimaraes & Igbaria, 1997; Hong, Thong, Wong & Tam, 2001 Kernan & Howard 1990; Yaeger, Kappleman, Maples & Prybutok, 1997; Marakas, Yi & Johnson, 1998; Murphy, Coover & Owen, 1989; Webster & Martocchio, 1992; Woszczynski, Roth, & Segars, 1998.) This literature review suggests that research directed at understanding the social mechanism at play during ongoing use of IT would contribute to our understanding of building fluency with IT. Thus, the current research is aimed at understanding this social mechanism.
Theoretical Basis for the Research
In order to explore the social mechanism, a situated learning theory, legitimate peripheral participation (LPP), was chosen to guide an empirical study. LPP is characterized as participation in the social world and has the following main features: learning within a community of practice; learning involving the whole person and the construction of identities; a diverse field of actors including newcomers and oldtimers, where newcomers learn from old-timers and peers but where old-timers also continue to learn; and learning in practice, where learning takes place in productive activities (Lave & Wenger, 1991) . According to LPP, training is only one mechanism by which learners learn and not the primary one. Figure 1 shows the prestudy view of an individual's learning to use IT over time. It incorporates ideas from the IS literature as well as from LPP. It shows time on the horizontal axis and mechanisms on the vertical axis. In this view, a user learns IT through formal training interventions, first at initial use and then possibly with additional training in the form of JIT or continuous training after initial use. Learning, both during the initial use period and the ongoing use period, may be supported by a social mechanism. The shaded area represents the area of primary interest in the present research. 
RESEARCH METHODS
The research objective was to understand how workers learn to use IT in their natural work settings. Additionally, the researcher's objective was to understand the workers' lived experience by capturing their interpretation of events and the world around them (Schwandt, 1998) . (Note that the researcher also must interpret the interpretations of participants.) Thus, the researcher chose to conduct an interpretive case study. The research follows approaches outlined by Orlikowski and Baroudi (1991) and Klein and Myers (1999) for conducting interpretive case studies.
The research site was chosen to meet certain criteria that are relevant to the theory underlying the research, a principle known as theoretical sampling (Strauss & Corbin, 1990; Yin, 1994) . Two criteria were deemed important for the theory. First, given that LPP emphasizes the relationship between newcomers and old-timers, the group of knowledge workers at the chosen site were required to include a significant number of both newcomers and old-timers. Second, given that LPP claims learning occurs in productive activities, the use of IT for productive work had to be an integral part of the work. The site chosen, Echo Management Consulting (a pseudonym), met these criteria.
Research Site
Echo provides strategic advice to Fortune 500 and Fortune 1000 companies and competes with firms such as McKinsey, Booz Allen Hamilton, and Bain and Company, among others, for client projects. At the time of the study, October 1998 through June 1999, Echo had approximately 1,700 employees in over 15 offices worldwide. Echo recruited two types of new consultants. Those hired with a job title of analyst held undergraduate degrees, mainly from Ivy League universities and their equivalents; and those hired with a job title of associate held graduate degrees, mainly from top M A. programs in the United States and abroad.
Data Collection and Analysis
Data collection and analysis strategies were determined by following the principles proposed by Klein and Myers (1999) and Glaser and Strauss (1967) . Using these principles, the researcher compared findings across different respondents, documents, and observations, within the context of the consulting profession and the firm under study, and used the theoretical framework depicted in Figure 1 as a guide. Data collection and analysis were intertwined; analysis occurred as the data was collected and led to further data collection and analysis. The process itself was partially emergent, in that the process of collecting and analyzing data was not planned entirely in advance, as is done in other kinds of research (Myers, 1999) .
Data collection methods included interviewing research participants, participating in training events and social events in the firm, collecting documents in the firm, and using the communication and information technologies of the consultants at Echo. These multiple data collection meth-ods allowed the researcher to triangulate findings and to apply the principle of suspicion, that is, "sensitivity to possible 'biases' and systematic 'distortions' in the narratives collected from the participants" (Klein & Myers, 1999, p. 72) . For example, although in interviews consultants praised the optional training offered at Echo, when the researcher attended the training sessions, consultants were not in attendance. Thus, had the researcher relied only on interview data, she may not have understood that much of the training was ineffective in this firm, even though consultants praised it in initial interviews.
Data collection proceeded in two stages. During the first stage, roughly from October 1998 until January 1999, the researcher collected data in order to understand the structure and work of the firm and the terminology particular to consulting and Echo. In the second stage, from January 1999 until the end of June 1999, the researcher probed research participants and training materials to understand deeper issues in the firm, specifically related to training, use of IT by consultants, and the communities of practice at Echo. Based on data collected during the first phase, the researcher devised a semistructured interview protocol for interviews conducted during the second phase. Table 1 shows the breakdown of interviewees by position at Echo. New analysts and new associates were recent graduates and had joined Echo within the past six months. Second-year analysts had been with Echo more than a year but less than two years. Seasoned analysts were consultants who had been hired as entrylevel analysts and had been with Echo three, four, or five years; they had all been promoted to a new position. New analysts, second-year analysts, and seasoned Table A3 .1 in Appendix 3 shows the training sessions she attended. The researcher tape-recorded formal interviews, transcribed them, and returned them to interviewees for their review. Interviews were voluntary, confidential, and anonymous. Interviewees had the opportunity to withdraw from the research at any time and had the opportunity to revise interview transcripts. These measures were taken in order to gain the trust of the interviewees and thereby improve the reliability and validity of the data. Interviews lasted between 30 minutes and 2 hours.
For this research paper, two specific analyses were conducted. The first consisted of assembling all respondents' comments related to training and learning about IT. These interview comments (see Appendix 1 and Table A3 .2 in Appendix 3), combined with the researcher's observations at the site (especially at training sessions) and her perusal of Echo's training materials, provide the evidence for the results of Analysis 1: Mechanisms for Learning about IT.
The second analysis consisted of tabulating the results of interview questions that asked consultants who they thought were the proficient users of IT at Echo. The tabulation consisted of first counting the number of times an individual was mentioned by name for each specific information technology and for IT, in general, then grouping individuals who were mentioned a similar number of times, to arrive at two categories of experts. The results of this analysis appear in the results section under Analysis 2: Master Users of IT.
RESULTS

Analysis 1: Mechanisms for Learning about IT
Consultants at Echo relied on two types of mechanisms for learning to use the information technologies required for their work: training and on-the job learning. The partner in charge of training described Echo's training philosophy as an apprenticeship, where formal training played a limited role:
I think the primary view in consulting is that training is an apprentice thing, and really if we think about the bulk of the training that the people get, it's on-thejob-training, and that we augment that with some formal interventions… (Lucy, partner in charge of training, Echo)
Because the focus of this paper is on mechanisms other than formal training, training mechanisms are summarized in Appendix 3, and other mechanisms are described below.
Ongoing Use of IT: Learning On-the-Job
Consultants indicated that while formal training was useful, it was insufficient for doing their jobs; thus, they were required to learn much of their work onthe-job. Analysis of the interview transcripts, combined with observations, allowed the researcher to identify three sources of on-the-job learning: (1) social interaction; (2) experimenting; and (3) reading books, manuals, and online help.
On-the-Job Social Interaction
The most common method for consultants to learn to use information technology with which they were either unfamiliar or not proficient was to ask others, work with others, or observe others. (See quotes 1 through 9 in Appendix 1.) They asked the experts, others on their team, those sitting nearby, or occasionally friends or colleagues at other organizations. Interestingly, they did not ask the IS support staff, even though there were three IS support staff on-site in the New York office. One of the IS support staff explained:
We do not train users in Excel. If a user asked me for training in Excel, I would say no. What I meant by saying that is, we the 'help desk' don't train users on Office applications, Excel, Access, etc. Not because we don't want to, we just don't have the time. And if we have the time, sometimes we don't have the knowledge.…They can ask me a question here and there: how do you do this or how do you do that? If I know the answer, I will tell them. We in IS are not really savvy users of Excel and Access and all those applications. We handle operating systems and configurations. (Yosef, IS support staff, Echo)
Another IS support person explained that his time was spent supporting the partners at Echo, and the support provided the consultants was minimal.
Experimenting
Experimenting was an important aspect mentioned by consultants to learn the IT tools and how to use them in their work. Expressions, such as "playing with it", "figure it out", and "fool around with it", were used to describe how these consultants learned what they needed to do.
Experimentation and playing, therefore, included (a) actively looking at features and functions of the software, (b) using the software for a specific task, (c) creating dummy data sets for use with the software, (d) anticipating making mistakes, and (e) accidental learning by "bumping into new things". Quotes 10 through 15 in Appendix 1 are typical comments made by consultants.
Reading Books, Manuals, and Online Help
Some consultants also relied on books, manuals, and online help. These were less often cited as sources for learning. Some consultants reported buying a book and studying it to learn a specific software package.
When consultants reported reading a book or manual, this was in addition to asking people for tips and advice, and experimentation. Further, many of the experienced consultants criticized books or manuals as being poorly organized, too lengthy, and too heavy to carry on-theroad. See quotes 16 through 25 in Appendix 1.
Summary of Analysis 1
In sum, learning to use IT at Echo is a rich and complex process that surpasses formal training and requires personal initiative both with respect to experimenting with IT and approaching others for help. The following complete story, told in the voice of Jessica, relates her experience of learning to use Microsoft Access for a project, where she was working with an Access database specialist, Justin, who was called in from outside of Echo to assist on the project.
I actually designed quite a bit of what
Justin would need, because he didn't know anything about the client or how their business worked. I explained what the keys would be. I know some Access, and I learned more through that case. I stayed up all night two nights learning it here once (laughing). I used the online tutorials, and I didn't know anything about it prior to that. I had never looked at a database program, had no idea what a query was, none of that. So I learned all the basic stuff so at least I could talk to Justin, and work him through it, and basically understand what he was looking for. And I wasn't sure, he did all this stuff about the integrity of the database; he knew that sort of thing. I worked side by side with him, so if something was missing or we weren't sure about something, I would go to the client to find out and then come back.
I spent the two nights reading the online tutorials, and a book too.…If you are just doing basic stuff, [the online tutorials] aren't bad, because as opposed to a textbook, they make you do the stuff while you're on the computer. I just found the book [ One of the new analysts had a similar story to recount about learning to use SPSS, the statistics software package. This analyst had a strong computer science and analytical background but had never used SPSS before. She explained how she relied on the "expert" to help with specific questions and that she learned the programming scripts by copying code generated by the program itself, rather than books or manuals.
I had to learn SPSS on the job, but the person I was working with, this associate, Conner, has been working with the client, he's been on the case for about two years. He had already built the model, so he was our expert on SPSS. So any question, we could go up to him and he would know. The CD-ROM contains some manual-type information. The stuff we needed to learn was how to write the scripts, like the programming language. SPSS has those dialogue boxes, and there's a little paste button, and it pastes the code into a different window. That's what we use as a base, and then you learn the code from that. It was very easy. We would use the dialogue box and put one variable because it was easy, and then paste it, take the code, and then just replace all the variable names. (Marie, new analyst, Echo) These findings, depicted in Figure 2 , extend the prestudy view of building fluency with IT over time. This group of knowledge workers relied not only on traditional training, but also on experimentation, on reading, and on the social aspect of work. The social aspect is explored in detail in the next section.
Analysis 2: Master Users of IT
Given the importance of learning from others, the researcher probed interviewees for information about proficient users of IT at Echo. In particular, she asked each interviewee who he considered to be the proficient users of IT at Echo. The question was intentionally open-ended, allowing respondents to specify as many individuals and as many different types of IT as they required to answer the question. (All interviews were confidential, and all names have been disguised.) The researcher probed for elaboration if answers were not clear. Within each cell of Table 2 are the names of the people at Echo who were considered to be proficient users by at least one inter- viewee. The number following the name represents the number of people who considered that person to be proficient. For example, 15 different people named George as a proficient user of IT, in general, and four different people named him as a proficient user of Excel. Several themes emerged in conducting this analysis. First, those named as proficient users were by-and-large other consultants (analysts and associates) in the New York office. In contrast to findings reported in the literature, the experts at Echo were junior members of the organi-zation. For example, the referent users in Lucas' (1978) study of a new health information system tended to be older and more likely than nonreferents to be in a management position. In Lee's (1986) study, one-third of lead users were managers (p. 322). At Echo, analysts, the most junior members of Echo, were named as a generic grouping as the experts 16 times; partners were rarely mentioned as the experts; and the IS support staff was given as a response only two times and never with respect to using a specific software program. This finding about the IS sup-
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Marie (3) Josh (3) Susan (3) Martin (3) Ravi (2) Kurt (2) Jessica (2) Sandeep (2) Arnold (2) Omar (2) Kelly (2) Randy (1) Dianne (1) Katie (1) Samantha (1) Carolyn (1) Marie (2) Tony (2) Karen (2) Sandeep (2) Susan (1) Martin (1) Samantha (1) Arnold (1) Josh (1) Jonathan (1) Matthew (1) Kurt (1) Ravi (1) Jessica (1)
Robert (3) Stuart (2)
Randy (1) Susan (1) Arnold (1) Stuart (1) Kurt (1) number of times 'analysts' was given as a response 5 times 0 times 11 times 0 times number of times IS support staff was mentioned 2 times 0 times 0 times 0 times Table 2 . Master users of IT port staff contrasts with 48% of respondents in Lee's (1986) study, who indicated that they relied on the IS support staff for information. Second, consultants may be recognized as proficient in information technology, in general, or as proficient in specific information technologies, for example, Excel or Access. Some of those who were viewed as general experts were not viewed as particularly proficient in specific applications, such as Excel, and someone with a reputation as an Excel expert might not share that title with respect to Access or statistics packages.
Third, the data suggest that some users enjoy an extended reputation for their expertise (the Recognized Experts in Table  2 ), whereas many users have only a local reputation (the Local Experts in Table 2 ). The Recognized Experts like George, Robert, and Jonathan are likely called upon regularly by many of their peers for assistance. Local Experts like Ravi, Susan, and Samantha are likely called upon less frequently for assistance and by just a few of their colleagues.
One of the new consultants elaborated on the importance of the social network and on Echo's own deficiency in identifying and documenting the experts: I know I've seen people scrambling trying to figure out who knows how to program in VB (Visual Basic) and why things happen. That's tough. We have knowledge in terms of going to the knowledge bank and figuring out who has worked in an industry, but we don't necessarily have a knowledge bank in terms of who has great skill sets in certain things. 
DISCUSSION
The original research question posed was what other mechanisms besides formal training do knowledge workers rely on to learn over time to use the information technologies of their work? Figure 1 represents the prestudy view of learning over time and is based on prior studies reported in the literature and the theoretical perspective, legitimate peripheral participation. Two mechanisms, training and social interaction, are indicated in the prestudy model.
The results of the empirical study ( Figure 2 ) indicate that while training plays a role as expected, social interactions play a significant role. Additionally, two other mechanisms were revealed: experimentation and reading books, manuals, and online help.
The social interaction was foreshadowed by reference in the literature to "influential individuals," lead users, and resident experts. Yet those early studies merely identified the existence of such non-IS personnel in an organization. The results of the present study support the findings of two earlier studies that alluded to the importance of learning from others. Lead users (Lee, 1986) and resident experts (Nelson & Cheney, 1987) were both highly utilized and highly satisfactory mechanisms for users in those studies to improve their fluency during the early years of personal computing. "Recognized experts" and "local experts" at Echo were a primary means for junior consultants to learn to use the IT of their work.
Given the importance of experts, the ability to identify them would be useful to an organization. For example, if personal innovativeness in IT (PIIT), defined as "the willingness of an individual to try out any new information technology" (Agarwal & Prasad, 1998) were shown to correlate with expertise, the instrument developed to measure that personality trait could be used as a proxy for identifying expertise. Additionally, recent work by Marcolin, Compeau, Munro, and Huff (2000) has attempted to create instruments to measure this type of user expertise through the construct they call "user competence".
Recent studies of implementation indicate that social factors are important to users. The social norms construct has recently been reinserted into the Technology Acceptance Model (Lucas & Spitler, 1999; Venkatesh & Morris, 2000) . The new Unified Theory of Acceptance and Use of Technology also include a social component (Venkatesh, Morris, Davis & Davis, 2003) . The findings of the present study suggest that these social elements will play an important role in these and other theories of implementation.
Additionally, the social element has been an issue in the knowledge management literature. For example, in their study of strategic management consulting firms, Hansen and his colleagues found that successful firms who use a personalization competitive strategy follow a person-toperson knowledge management strategy. That is, they "develop networks for linking people so that tacit knowledge can be shared" (Hansen, Norhia & Tierney, 1999, p. 109) .
With regard to the theory guiding the research, this analysis reinforces the importance of the community of practice, especially with regard to specific IT use for tasks. Consultants often approached others in their peer group for assistance and advice on using IT for their work.
DIRECTIONS FOR FUTURE RESEARCH
This study showed that formal and informal training are just two mechanisms by which consultants learned to use information technology. If a knowledge worker has never used a particular software package or feature of the software, formal training may introduce the worker to some of the concepts of the software and its features. However, in knowledge work environments, such as the one investigated in this research, workers build their fluency with IT over time as they are challenged with new problems and tasks and as they encounter new or unfamiliar information technologies to help them meet these challenges. This process and organizational view of an individual's learning to use IT could be incorporated into researchers' views, moving the training literature in a new direction. In addition to studies on trainers, training content, and training delivery methods, studies explor-ing how different individual workers build (or do not build) fluency over time are warranted.
The findings about reliance on and recognition of expertise at Echo raises several questions. Given the rapid turnover in such firms, how does expertise get replenished when master users walk out the door? What can organizations do to recognize and reward the master users? Are perceptions about who the master users are consistent with master users' knowledge?
Understanding the process by which such reputations get built should be important to an organization like Echo. Since so much of learning and performing one's job rests on skills and knowledge of other people, knowing where to go for certain kinds of assistance is important. If the knowledge base is broader than a few people, the organizational members and the organization at large would benefit from knowing who the master users are. It should be noted that some consultants were experts by virtue of what they knew the day they arrived at Echo, and these people often remained experts; others, by reading a book, working with the software on a project, and asking and working with others became recognized experts in the organization. So, while expertise begot expertise, people also became experts through their work.
The present study suggests that the importance of expert users can no longer be ignored. Thus, future research could focus on the qualities and characteristics of user expertise and how to identify or measure user expertise. Expert studies have been conducted in many other disci-plines, such as music, writing, dance, and medicine (Ericsson & Smith, 1991) , and might be called upon to inform research geared toward understanding expertise in using IT for work tasks.
At Echo, some questions remain unanswered. For example, do the experts, as perceived by others, also perceive themselves to be experts? If so, do the experts work specifically and intentionally to maintain and improve their expertise? Are there any mechanisms in the firm to nurture their expertise? Future research could address these questions.
Another question to pursue is whether workers' perceived expertise automatically increase the longer they remain in the firm? To answer such a question would also require a longer time in the field and probably a different type of study which focuses specifically on identified and perceived expertise; such a study might include administering a survey at several points in time to track perceived expertise of the members of the community of practice.
The findings of this study suggest that future studies could explore the mechanisms workers in other settings use and to determine the relative weight placed on the mechanisms. Further the relationship between the mechanisms used and the acquisition of fluency with IT should be explored. For example, do the experts rely on certain mechanisms to a greater degree than nonexperts?
LIMITATIONS OF THE STUDY
In this study, no attempt was made to draw statistical generalizations; how-ever, analytical generalizations were sought (Strauss & Corbin, 1990; Yin, 1994) . Whether these analytical generalizations hold in other organizations or environments requires further research. For example, do all sorts of knowledge workers in all sorts of organizations use the mechanisms management consultants at Echo used for improving their fluency with IT? Or, do some workers rely strictly on formal training, never daring to experiment; read books, manuals, and online help; nor to ask, work with, or observe others? Consultants at Echo are among the best educated knowledge workers in the US; thus, they may be naturally more curious than other workers, leading to reliance on these other types of mechanisms. Further, one selection criterion for hiring consultants at Echo is the consultant's social skills; thus, it is possible that the social mechanism that is so strong at Echo is not dominant among workers in other organizations. The research design selected for this study allows analytical generalization to other firms only insofar as other firms are similar in their characteristics to Echo.
Additionally, the finding that junior consultants relied mainly on their peers for answers to their questions about using IT may be an artifact of the time period in which the study was conducted. Many of the partners at Echo belonged to a different generation and did not grow up with IT, as did the junior consultants; thus, it is possible that the IT generation gap is partially responsible for the consultants' reluctance to ask partners their IT-related questions. If this speculation is correct, then the same study conducted 10 years from now might have a different outcome. However, since the focus of this study was the junior consultants and the researcher was restricted in her access to the partners in the firm, the data cannot answer this question.
Similarly, in a different firm, the IS support staff might be trained and selected differently and the culture may be such that those in the IS support staff are able to, and are expected to, respond to junior workers' questions.
Another limitation of this study is the reliance of the researcher on participants' identification of experts (master users of IT) at Echo. The researcher did not attempt to assess the perceived experts' expertise through standardized instruments or some other means.
CONCLUSIONS
In spite of the study's limitations, the findings presented here have some important implications for practice. If these findings are typical in firms, then end users and organizations need to focus on mechanisms other than formal training to ensure effective use of IT and account for the social component in designing formal training interventions. In particular, organizations may want to give greater consideration to issues of staffing for particular skills and experience for work assignments. At Echo, consultants regularly joined new project teams, a typical experience for many types of end users. Since IT is critical to performing certain types of work, organizations may want to consider equipping teams with individuals who have experience with particular types of IT, are known innovators with IT, and are likely to share their understanding with others on the team.
In terms of delivery of training programs, this research suggests that ongoing training be provided as needed. At Echo, this could be achieved by budgeting time and money to client projects for the express purpose of training the junior people assigned to the project. Further, this research suggests that training be delivered by peers actually engaged in using IT for their tasks, either in conjunction with or instead of IT people and senior people. At Echo, this could be accomplished by making one-on-one or group peer-training part of consultants' formal job responsibilities by adding it as an item on consultants' periodic performance reviews, for example.
Another point concerns evaluating and experimenting with new technologies. Given the importance of IT to performing many types of knowledge work, organizations may want to promote evaluation of and experimentation with new information technologies by a few key end users in the organization who can then share their findings with others.
Organizations could work to identify the expert end users of different information technologies for particular tasks. Without objective diagnostic tools, however, identification may be difficult, and organizations will have to rely on perceptions of others in the organization in order to do so.
This research also has implications for end users. Once on the job, end users should heed their communities of practice.
End users new to an organization may expect to use their peers as resources, especially with respect to using and understanding information technologies for their tasks. They may also want to develop their own areas of expertise to share with others. These end users should not necessarily expect the most experienced and longest tenured members of the organization, nor the information technology specialists, to provide assistance with the information technologies they use in their work.
For research, this study identified an important phenomenon that deserves greater attention, that of master users of IT. Researchers can build on this concept to study other organizational phenomena. Additionally, by utilizing intensive research methods, the researcher was able to identify by name and position the master users at one organization and identify some characteristics of those groups. These analytical techniques and associated findings can be used by other researchers interested in similar phenomena.
In summary, this field study has identified the mechanisms a group of juniorlevel end users at a management consulting firm relied on to learn to use the IT needed for their jobs. The evidence gathered indicates that formal training was only one mechanism and that other mechanisms, notably social interaction between peers, were also important. In particular, these end users' reliance on master users within their own community was paramount, and the phenomenon deserves further attention in future studies.
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1.
Earlier when I spoke (to you) about finding these functions in Excel, it happened by working with other people on teams and seeing the way that they would do things. It's amazing how much time you actually spend sharing the keyboard with someone or you sit down with someone and say "I don't know why this isn't working," and they'll say "well, I think it's because you're trying to match these two columns, but that one has capital letters, but you can fix that by using this function." (Francoise, seasoned analyst Echo) 2.
Normally I ask people when I get stuck. I have my 10-minute rule that I think most people go by. First you try to figure it out on your own, and if you can't, you ask your neighbor. (Mary, new analyst, Echo) 3.
Usually I just try to figure it out, or use the online help functions. I don't generally look at books. If it's gotten to that point, I will usually just ask someone. (Aaron, new analyst, Echo) 4.
And there are times when I don't know what the right function is to do something, or I have to ask someone to do something. (Omar, second-year analyst, Echo) 5.
I think it's general presence of knowledge and an awareness of people that have either used the product, or are more expert in it, so that you can leverage them and ask for their help. (Robert, second-year, Echo) 6.
We learn IT mostly on the job. For the most part, we learned Excel by being thrown into a case situation. Now, I think there's better training, but for the most part, it's a learn-as-you-go process. I still find that you can learn a lot about functions, but until you're really in a situation where you have to use them, you either forget about them, or you're not sure what is the best function to use in a certain situation. What I usually like to do is have a glance at a tutorial, or at least have a tutorial handy. If I don't know anything about the specific program, I'll just skim through part of the tutorial and then it's going to be trial-and-error, and I like to have a specific task. For example, I don't like to learn Access for the sake of learning Access, because generally, I'm not able to learn it that way. But if I had something to do in Access, then I will just look at the tutorial a little bit, then start to do my task, then playing with, at the same time, trial-and-error, and also go back to the tutorial if I have some specific questions. If I suppose that I should be able to do something, but I am not able to do it, then I will refer to the online help. (Thomas, new analyst, Echo) 13.
…it's just sitting for a day with an analyst and saying, "Walk me through how you are going to do this." And then just playing with data sets more and more, and making mistakes. Table A3 .1. Formal mandatory training for consultants consisted of "Orientation and Tools of the Trade" in September and "Project Simulation" in January. Informal training was optional and consisted of (a) workshops offered by other consultants: "Valuation Models Workshop," "Advanced Excel Workshop," and "Slide-Writing for Presentations Workshop"; (b) IT training offered by the IS Department about specific software packages: Microsoft Access, Microsoft Excel, and Microsoft Outlook; and (c) individual self-initiated computer-based training. Consultants rarely, if ever, used the computer-based training, so the following sections discuss the group training sessions only.
Formal Mandatory Training
Although formal training played a limited role, it played a very important and specific role at Echo. First, it provided a common basis for all new consultants who joined the firm. Because consultants came from a variety of backgrounds and experiences, this training was designed to give exposure to the concepts and terminology new consultants would need when they began their work on client projects. Tools of the Trade training was two weeks long and covered a vast number of topics. The first week was devoted to orienting new consultants to the organization.
The second week covered topics, such as accounting, finance, and so forth, and three days were devoted to information technology skills and primarily Excel skills. The training ensured that all new consultants had a minimum skill set and understanding and that they were exposed to a wider skill set and concepts which they might need at some point in the future; it also directed them to resources they might need in the future and set their expectations for using and learning about IT. Most of the new analysts agreed that Excel training provided them a foundation, but for more sophisticated use of the program, they would be required to learn it in the process of doing their work. Quotes 1 through 10 in Table A3 .2 corroborate the description and purpose of formal training for consultants.
Informal and Optional Training
In addition to mandatory training, several types of optional training were available to consultants. These included informal training sessions in groups and computer-based training available from the IS department or training workshops available for download from the server. Although nearly everyone the researcher spoke with lauded the informal training provided at Echo, when she asked them specifically if they partook of this type of training, few people had used the computer-based training, many were unaware of the informal workshops available for download, and many listed the reasons why they had not been able to attend the group training sessions.
As indicated in Table A3 .1 consultants generally did not attend the optional training workshops during the time the researcher spent at Echo. The best attended workshops were those offered by one of the junior partners. Workshops offered by other consultants and the IS trainer were very poorly attended. The reasons consultants gave for not attending training were that they were too busy (this reason was generally linked to an important project deadline), that their manager on their project team did not allow them to attend the training, or that they were out of town on a client project during the training. See quotes 11 through 14 in Table A3 .2. 1. I thought the training was phenomenal. Not only do I not have a background in computer skills, but I don't have a background in accounting or finance either. The training did a good job getting me prepared to do all this stuff that I hadn't had experience with before. I felt comfortable saying that I have to start from square one. (Prior to the training), I knew how to turn on Excel, but that's about it. I think they moved at a quick enough pace that people didn't get bored. I was probably one of the people with the most basic skill levels, but I learned it. I learned Excel, some of Access, more PowerPoint, accounting, finance, valuations, etc. Excel training was really good. I had no idea it could do these tricks, that you could make a macro. They told us that anything you want to do more than twice in a program, you should make a macro for. I had no idea what that was. They also said to use the online help. They told us that anything you think you might want to do in Excel, the help can do in one keystroke. So they taught us all kinds of shortcuts and tricks. (Jean, new analyst, Echo) 2.
Overall, I thought the Tools of the Trade training was good and it did help me. Excel training was fairly good. All the IT training, Excel, PowerPoint, and I think, Access, maybe -yes, there was a little bit of Access as well -it was fairly good, but again I think you learn best by doing it yourself. Even though the training was pretty hands on, it's not after one week of training that I master all the secrets of Excel and Access. (Thomas, new analyst, Echo) 3.
I learned Excel at the Tools of the Trade Training. Excel was one thing in the Tools of the Trade Training that we spent a lot of time on. We probably spent a whole day on it. People come to the Tools of the Trade Training with varied backgrounds. Some people come into the training with expertise in Excel, had really used it a lot or had used it in business school. I hadn't used Excel that much, just a little bit in prior summer work, but I think I had seen it enough that when I came into the training, I was able to pick it up quickly. (Aaron, new analyst, Echo) 4.
The Excel (training) is more showing some tricks, like how do you do a pivot table, or how do you do a lookup, and that type of thing.…Of course, some of the more sophisticated applications of Excel, you might need to learn it more on an ad hoc basis, such as regressions and that type of stuff. (Arun, new analyst, Echo) 5.
The Excel training was excellent, and it has been very valuable for this project. George was an excellent teacher. Training set the foundation, so that I feel comfortable with Excel and the model. If I have a problem doing something on this [model] I play around a bit first, and if I still have a problem, then I ask Marius (who built the model). He can figure anything out. (Dianne, new analyst, Echo) 6.
The technology training is good at teaching basic skills, like the basic Excel skills and the basics of PowerPoint, and how to use Outlook. That's about it. Everything else, you're expected to ask around and pick up on your own, which is interesting because some people went to business school and have been using this stuff forever, know all the command lines. The rest of us had to struggle a bit more, but people are friendly, so it's helpful. (Jonathan, second-year analyst, Echo) 7.
The training is helpful; I understood that Excel is a calculation tool, and there are certain things I could use it for. In no way does that training prepare you for what you'll eventually have to do with it. (Sally, second-year analyst, Echo) 8.
That (Tools of the Trade) training taught me what Excel does -the concept of having one cell equal to another cell, and being able to change one cell and this number goes here. But that seems so automatic to me now, that I don't really consider that I learned it, but that definitely was a learning experience. In terms of the actual functionalities, learning that this function does that, or this is how you set up this table, I learned that on the cases. (Kurt, second-year analyst, Echo)
